Anti-human CD4 induces peripheral tolerance in a human CD4+, murine CD4-, HLA-DR+ advanced transgenic mouse model.
Selection in vivo of potent mAbs to human CD4 useful for immunotherapy, e.g., for the induction of immunological tolerance, is restricted for ethical reasons. We therefore used multiple transgenic mice that lack murine CD4, but express human CD4 specifically on Th cells, and HLA-DR3 as its natural counterligand (CD4/DR3 mice). The injection of CD4/DR3 mice with anti-human CD4 (mAb Max.16H5) before immunization with tetanus toxoid (TT, day 0) totally blocked the formation of specific Abs. This state of unresponsiveness persisted a subsequent boost again performed in the presence of anti-human CD4. When these mice were left untreated for at least 40 days, and were then re-exposed with TT, but in the absence of anti-human CD4, they consistently failed to induce specific Abs (long-term unresponsiveness). Exposure to second party Ags (hen egg lysozyme, human acetylcholine receptor) induced specific Abs comparable with control mice, demonstrating that the anti-CD4-induced unresponsiveness was Ag specific (immunological tolerance). Importantly, the concurrent injection of TT and anti-human CD4 at day 0, followed by another two anti-CD4 treatments, also led to tolerant animals, indicating that tolerance was inducible at the same day as the Ag exposure is provided. We finally demonstrate a limited ability of spleen cells to respond to TT in vitro, indicating that T cells are essentially involved in the maintenance of TT-specific tolerance. These data show for the first time that the human CD4 coreceptor mediates tolerance-inducing signals when triggered by an appropriate ligand in vivo.